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FOREWORD 


The  extensive  and  continxiing  vse  of  tJie  Port  Greely  area  ly  the 
Arctic  Test  Board  and  other  Airy  agencies  necessitates  a  Bore  detailed 
knowledge  of  the  local  variations  in  the  environment  of  the  area.  Using 
data  that  were  collected  fay  the  Air  Weather  Service  and  the  Arsy  Signal 
Corps,  a  neteorologist  of  the  Quartermaster  Corps  has  analyzed  these 
variations  as  to  their  extent,  geogr^Mcal  distribution,  and  causes.  The 
results  of  this  study  were  first  presented  in  a  paper  before  the  Alaskan 
Science  Conference  at  College,  Alaska,  in  August  1961.  The  present  report 
contains  the  sane  material  as  that  paper,  supplemented  by  photographs  of 
stations  where  observations  were  Bade.  Maps  are  included  lowing  the 
pattern  of  toqwrature  differences  in  both  winter  and  summer. 

This  report  illustrates  the  great  differences  in  teii>perature  that  can 
occur  within  relatively  short  distances  as  a  result  of  Fort  Qreely's 
situation  near  mountain  passes  in  an  area  of  frequent  air  mass  changes  in 
winter.  It  is  essential  that  these  differences  be  considered  in  the  plan¬ 
ning  of  winter  tests  in  the  area,  and  tte  maps  and  conclusions  presented 
here  are  designed  to  assist  such  planning.  This  report  is  also  an  important 
addition  to  the  aeager  body  of  scientific  literature  on  mesoclimates. 
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ABSTRACrr 


Tenperattire  observations  by  thermograph  at  several  points  vlthln  20 
miles  of  the  Federal  Aviation  Agency  Usather  Station  at  Fort  Qreely,  Big 
Delta,  Alaska,  are  discussed.  The  thermograph  observations  were  taken 
at  a  number  of  sites  over  a  U-year  period  by  Air  Fo^ee  and  Signal  Corps 
meteorological  groups. 

Patterns  of  temperature  differences  during  winter  and  susMr  between 
the  thermograph  sites  and  the  Federal  Aviation  Agency  station  are  presented. 
Large  variations  in  temperature  are  caused  by  the  nearby  mountains  and  the 
rapid  development  and  dissipation  of  the  Arctic  inversion  with  changes  In 
radiation  balance  and  miring  by  wind.  Differences  in  temperature  in  the 
Fort  Qreely  area  of  as  much  as  ItOF"  between  sites  within  1  mile  of  eaoh 
other,  but  in  different  terrain  situations,  are  not  unusual  during  clear 
winter  weather.  The  pattern  of  dlfferenoes  varies  from  cold  spell  to  cold 
spell.  Several  sites  in  the  area  did  not  experience  temperatures  below 
-3$'*F  during  3  years  of  observations,  while  other  sites  frequently 
experienced  temperatures  below  >^0^. 

Haps  are  presented  showing  typical  patterns  of  temperature  differences 
from  the  Federal  Aviation  Agency  Weather  Station  daring  winter  and  Bvmmr 
cold  spells.  These  maps  are  designed  to  help  In  the  seleotion  of  sites  for 
militaiy  testing  in  the  Fort  Qreely  area. 


It 


MESOCLIMATIC  TEMPiEATURE  DIFFERINCES  IN  BCE  FORT  GREELT,  ALASKA,  AREA 


1.  Introduction 


In  clljnatic  studies  three  scales  of  measurement  are  often  delimited. 

For  large-scale  regional  analyses  the  macrocllmatlc  scale,  using  "stai- 
dard"  observations  at  sites  Intended  to  be  representative  of  large  areas, 
is  appropriate.  Such  observations,  ideally,  are  designed  to  eliminate 
differences  which  result  from  local  terrain,  vegetation,  or  cultural  fea¬ 
tures,  although  at  many  sites  these  differences  are  not  eliminated.  Bie 
most  detailed  scale  is  the  microclimatic  scale  which  is  appropriate  when 
very  accurate  information  on  a  small  scale  Is  needed.  For  this,  special 
instrumentation  is  generally  required.  Mesoclimatic  mea8\irements  are  be¬ 
tween  these  extremes  of  scale  and  share  characteristics  of  both.  They 
very  often  are  standard  in  that  they  are  taken  in  the  same  manner  as  macro- 
climatic  observations,  but  they  are  intended  to  show  the  temperature  or 
other  climatic  regimes  of  small  areas  which  may  be  signlfl';antly  different 
from  the  regime  at  a  nearly  so-called  "standard”  site*. 

At  Fort  Qreely  the  macroclimatic  record  consists  of  meteorological 
observations  taken  by  the  federal  Aviation  Agency  (formerly  the  Civil  Aero¬ 
nautics  Administration)  since  19lt2««.  Because  this  single  observation 
point  does  not  adequately  represent  the  climate  of  the  Fort  Qreely  area, 
several  government  agencies  have  conducted  mesoclimatic  or  microclimatic 
observational  programs  in  the  area.  As  early  as  1?52  mesoscale  measur'ements 
were  made  by  a  detachment  of  the  Air  Weather  Service,  QSAF,  to  confirm  the 
observations  of  test  personnel  that  at  times  it  was  much  colder  in  testing 
areas  than  reported  at  the  FAA  Weather  station. 

In  March  19$$,  the  obswrvmtional  program  was  expanded  from  6  to  19 
stations  to  meet  a  requiremnt  of  the  Military  Oeology  branch  of  the  Ibited 
States  Qeological  SurveyV^).  Thermographs  were  installed  at.  all  stations 
and  checked  periodically. 

In  the  meantime  the  Quarteneaster  Corps,  charged  with  responsibility 
for  applied  envirommntal  research,  and  recognising  the  significance  of 
local  climatic  differences  in  military  test  areas,  planned  observational 


^e  terminology  used  here  is  in  general  agreement  with  definitions  in 
the  Glossary  of  Meteorology  published  by  the  Anerioan  Meteorological 

socie^nGrtjjHrr — 

««nie  weather  station  is  now  designated  "Big  Delta  FAA". 


programs  in  arctic,  desert,  and  tropical  locations  to  assess  the  nature 
and  extent  of  these  differences.  The  Signal  Corps  was  requested  to  make 
these  mesoclimatlc  and  microclinatie  observations.  At  Fort  Oreely,  Quar  ter¬ 
master  plans  were  merged  with  the  existing  observational  program  of  the  jiir 
V/eather  Service  detachment,  and  a  Signal  Corps  meteorological  team  was  given 
responsibility  for  conducting  much  cf  the  expanded  program.  One  phase  of 
this  program  included  detailed  microclimatic  observatims  in  a  spruce  forest 
and  at  a  nearby  open  site.  Data  from  thi^  phase  of  the  program,  including 
measurements  of  temperature  profiles  froat  bmeath  the  ground  to  a  height  of 
I4  meters,  have  been  analysed  and  published  (3). 

The  second  {^ase  of  the  expanded  program  was  extension  of  the  ther¬ 
mograph  network  to  2h  sites}  observations  at  these  sites  were  taken  until 
August  1957.  Tiiese  msocliratic  observations  are  omsidered  in  this  re¬ 
port.  They  have  already  been  analysed  by  Major  James  fSya^f  who  was  Com¬ 
manding  Officer  of  the  Air  Weather  Service  detadSNnt  («#?)  and  one  of  his 
maps  is  included  here.  All  records  were  tabulated  arid  verified  by  a  Wea¬ 
ther  Bureau  group  at  the  National  Weather  Records  Center.# 

2.  Hesoclimatic  obs'*rvational  program  and  procedures 

Die  locations  of  the  smsoclimatic  stations  are  shorn  in  Figure  1.  All 
stations  had  thermographs  in  instruamnt  shelters  with  calibrated  thermome¬ 
ters  to  check  the  thermographs.*#  Supplementery  observations  of  soil  tem¬ 
perature,  maxiiiRaB  and  minimm  temperature  just  alwve  the  surface,  and  8U»* 
mer  precipitation  were  taken  at  sorns  station.*,  but  none  of  this  information 
is  analysed  here. 

It  was  not  possible  to  maintain  all  stations  for  the  3  years  of  obser¬ 
vations.  In  general,  records  are  more  complete  for  the  warm  months  and  for 
the  more  accessible  sites.  During  periods  of  extrmee  cold,  thenBOgraph 
clocks  often  frose  and  valuable  records  were  lost.  Other  natural  hasards, 
such  as  damage  to  instruments  by  bear  or  buffalo,  also  affected  the  quality 
of  the  record.  The  considerable  amount  of  valuable  data  accumulated  is  a 
tribute  to  the  many  people  who  participated  in  this  difficult  observational 
program. 

Originally  it  was  planned  that  the  data  would  be  placed  on  punched 
cards  and  the  analysis  would  be  carried  out  by  machine  methods.  However, 
this  was  not  practicable  because  of  the  large  asionnt  of  missing  data. 


aCoples  of  the  data  were  furnished  the  Quartermaster  Research  ft  Engineer¬ 
ing  Center  and  Detachment  6,  7th  Weather  Qroup,  Fort  Qreely,  Alaska. 
##5ae  Appendix  for  photographs  of  selected  thexmogra^  sites. 
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FORT  GREELY  AREA  -  ALASKA 


MESOCLIMATIC  STATIONS 
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Figure  1 


Hesocllmatlc  data 


a.  Dally  temperature  ranges  at  the  FAA  station 

The  daily  ranges  of  temperature  at  the  FAA  station  for  the  period 
from  July  1955  throtigh  June  1957  are  shown  in  Figure  2.  These  data  demon¬ 
strate  the  most  important  characteristic  of  the  temperature  regime  at  Fort 
Greely:  variability.  During  winter,  cold  or  vara  sptells  lasting  more  than 
2  days  are  unustial. 

When  the  location  of  Fort  Greely  is  considered,  these  rapid  changes 
are  not  surprising,  for  the  area  is  subjected  alternately  to  relatively 
warm  maritime  air  masses  and  to  very  cold  continental  air  masses  -  the  lat¬ 
ter  sometimes  from  the  Siberian  cold  pole.  Some  of  the  variability  in  Fort 
Greely  weather  can  be  attributed  to  local  effects  of  the  ne»by 
and  to  katabatic  winds.  These  have  been  discussed  by  EvansvU>b) 
and  Mitchell V 9). 

However,  some  of  the  variations  in  temperature  at  Fort  Greely  are  due 
not  to  local  effects  of  the  mountains  or  alternating  air  masses,  but  to  the 
arctic  surface  inversion.  In  large  areas  of  the  Arctic  and  Subarctic,  cool¬ 
ing  at  the  earth's  surface  causes  the  creation  of  an  air  mass  characterized 
by  temperatures  at  the  surface  as  much  as  liO.F°  lower  than  temperatures  from 
a  few  hundred  to  several  thousand  feet  aloft (7).  Radiation  exchanges  be¬ 
tween  these  air  strata  of  different  temperatures  can  cause  rapid  variation 
in  the  temperature  of  either  stratum,  and  mixing  by  wind  will  cause  modifica¬ 
tion  of  the  entire  air  mass.  The  s^ace  inversion  is  very  coimnon  in 
northern  areas.  A  clear  area  and  a  nearby  cloudy  area  may  have  temperature 
differences  of  as  much  as  30  F**  during  cold  periods  when  the  inversion  is 
strongly  developed.  According  to  Evans,  "the  relationship  of  wind,  cloud 
cover,  and  radiation  to  free  air  temperature  during  the  arctic  winter  is 
such  a  delicate  one  that  obscure  meteorological  phenmna  assume  an  ex¬ 
aggerated  impoirtance  in  temperature  determination"^^). 

b,  Ifonthly  maximum  and  minimum  temperatures,  2U  sites 

Tables  I  and  II  show  maximum  and  minimum  temperatures  respectively 
for  a  25-Bor.th  period  at  the  thermograph  stations.  When  it  was  determined 
by  crosschecking  of  data  that  monthly  extremes  ml^t  be  missing,  no  value 
Is  glvenj  thus  the  tables  serve  as  a  rough  indication  of  the  completeness 
of  record.  In  some  months  the  extremes  occurred  on  different  days  of  the 
month  at  different  stations.  Other  months  had  well-defined  periods  of 
extremes.  For  example,  in  June  1957  nearly  all  aaTl,ma  occurred  on  the  10th, 
idiile  all  minima  occurred  on  the  2l4th.  The  highest  and  lowest  maxima  and 
minima  during  each  month  are  underlined  in  the  tables  and  the  ranges  be¬ 
tween  these  two  values  are  given  in  the  bottom  row  of  each  table.  The  dif¬ 
ferences  between  the  Indicated  maxima  and  minima  are  not  the  largest  differ¬ 
ences  idilch  occur  between  sites,  since  the  temperatures  are  often  not  simul¬ 
taneous  values. 
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It  and  lowest  v«1um  for  e«eh  mmUi  ere  uoderXined 


Kany  interesting  relationships  can  be  ascertained  from  inspecting 
together  the  tables  of  mayiaian  and  minimum  temperature.  For  example,  doi'ing 
several  months  Firebreak  recorded  both  the  highest  and  the  lowest  temper^t- 
turesof  all  the  sites  and  had  monthly  ranges  of  nearly  100  F®  (during  Septem¬ 
ber  1956  the  maximum  was  8G®F  and  the  minimum  -19®F) , 


U.  Analysis  of  a  February  cold-weather  and  warm-weather  period  and  a 
Jtme  clear  spell  and  cloucjy  spell 

Two  7-day  periods  in  winter  and  two  7-day  periods  in  summer  were  chosen 
to  illustrate  local  temperature  differences  and  variability  in  more  detail. 
Temperature  data  for  the  FAA  station  and  2  thermograph  sites  for  the  follow¬ 
ing  periods  are  charted  and  discussed: 


Li  February 


(a  cold  spell  (1957) 
(a  warm  spell  (1956) 


In  June 


(a  clear  spell  (1957) 
(a  cloudly  spell  (1956) 


a.  The  Febi-uary  temperature  regimes 

ihe  temperatures  for  a  7-day  period  in  February  1957  and  for  another 
7-day  period  around  early  February  1956  are  examined,  for  3  weather  observa¬ 
tion  sites.  In  the  first  period  considered,  the  temperatiures  are  below 
-20®F  much  of  the  time.  In  the  second  period  discussed,  the  temperatures  are 
above  20®F  much  of  the  tiaw. 


The  cold  weaker  of  February  1957  (Fig.  3)  During  the  first  week  of 
February  1957,  a  large  hlgh-|ures8ure  area  centered  south  of  the  Aleutians 
caused  a  southerly  flow  with  above-average  temperatures  in  most  of  Alaska. 

On  8  February,  a  low  moved  into  the  Gulf  of  Alaska  and  interrupted  this 
southerly  flow,  introducing  cold  air  from  the  Siberian  Hi^.  At  Big  Delta 
FAA,  the  lowest  temperatures  occurred  on  10  and  11  February  under  nearly  calm 
and  clear  conditions.  The  striking  difference  of  more  than  35F®  between  the 
temperature  at  a  hilltop  (Rill)  and  at  a  nearby  low  spot  (Butch),  less  than 
one  mile  distant,  is  evidmce  that  the  cold  air  was  very  shallow. 

The  wa^  weather  around  eiglr  February  1956  (F^.  It)  During  this  period 
persistent  low  pressure  in  the  (Juu  of  Alaska  and  higtr^essure  in  western 
Canada  caused  a  channeling  of  relatively  warm,  moist  air  down  the  Tanana 
RIvvT  Valley.  On  2  February  the  presswe  field  allowed  a  strong  southerly 
flow  to  cross  the  Alaska  Range  and  replace  the  east-southeast  surface  flow 
ihlch  had  been  in  control  at  the  FAA  station  for  about  a  week.  Qy  U  February 
the  Siberian  Hi|^  had  built  eastward  and  southward,  bringing  a  period  of 
cooler,  but  not  unseasonably  cold  temperatures,  to  the  area. 
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During  this  period  a  significant  aspect  of  the  teniperature  field  at 
Fort  Greely  is  evident.  On  30  and  31  January  temperatures  at  the  Ober 
station  fluctuated  rapidly  between  the  20 's  and  temperatures  near  0**?. 

The  southerly  flow  »*ich  reached  the  FAA  station  on  2  February  apparently 
was  intermittently  in  control  at  Ober.  At  Meadow  Range  this  flow  was 
interrupted  from  1800,  29  January, to  0600,  31  January,  tdien  temperatures 
rose  rapidly  from  0®F  to  35“!'.  lliere  were  no  wind  observations  to  confirm 
the  presence  of  the  southerly  flow,  but  the  temperature  trace  is  evidence 
enough.  Fort  Greely  is  often  the  meeting  ground  of  easterly  and  warmer 
southerly  flows  of  air  down  the  Tanana  and  Delta  River  valleys  respect¬ 
ively,  complicating  the  Job  of  forecasters  and  military  test  planners. 

b.  The  June  tanperature  regimes  , 

Temperatures  during  a  7-day  clear  spell  in  June  19^7  and  during 
a  7-day  cloudy  spell  in  June  1956  are  examined  for  3  sites  to  Illustrate 
the  differences  in  temperature  regimes  in  Sumer  under  differing  radiation 
conditions. 

The  clear  weather  of  June  1957  (Fi8»  5)  The  unusually  pleasant 
weatheF'o?"'ear15^'755eT957~cairBeTscrlDe3"w  subsidence  aloft  associated 
with  a  persistent  high  which  is  partially  masked  at  the  surface  by  the 
heating  associated  with  long  hours  of  sunshine.  Lows  passed  well  to  the 
south  of  the  Fort  Greely  area  during  the  period,  transporting  mild  Pacific 
air  into  the  mainland.  This  air  was  modified  by  Its  passage  over  the 

Alaska  Range,  and,  in  combination  with  the  high  aloft,  caused  clear  skies 
and  a  large  diurnal  range  at  FOrt  Greely. 

Although  at  this  time  of  year  nights  are  short,  ideal  radiation  a  1 
cooling  conditions  prevail  for  a  few  hours  each  day  and  outgoing  radiation 
exceeds  incoming  radiation  aLaost  half  the  time.  The  big  differences  from 
site  to  site  in  summer  minima  evident  in  Figure  5,  are  of  particular  con¬ 
cern  to  agricultural  interests. 


The  unsettled  weathw  of  June  1956  (Fig.  6)  In  contrast  to  synoptic 
conditions  during  jWie  1957,  rela^vely  low  poressure  prevailed  over  the 
Alaskan  mainland  during  mid-June  1956,  with  oloudy  s’  '  intermittently 
rainy  conditions.  The  temperature  trends  during  th^  period  illustrate 
the  small  differences  which  sometimes  exist  trm  site  to  site.  Sosm  of 
the  differences  between  the  temperature  regimes  at  the  vtfious  stations 
csn  be  attributed  to  local  variations  in  radlmtioni  the  rise  in  tempera¬ 
ture  at  the  FAA  station  on  19  June  occurred  during  a  sunny  period  at  that 
site.  Ober  station  and  Iteadow  Range  station  apparently  were  oloudy  at 
this  time,  and  temperatures  at  these  sites  did  not  rise. 


TfMriRATURI  ('‘F) 


TEMPERATURE  REGIMES  AT  THREE  SITES  AT  FORT  GREELY,  ALASKA 
DURING  A  CLEAR  SPELL  IN  JUNE  1957 
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TEMPERATURE  REGIMES  AT  THREE  SITES  AT  FORT  GREELY,  ALASKA 
DURING  A  CLOUDY  SPELL  IN  JUNE  1956 
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Figure  6 
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5.  Location  and  artent  of  departures  of  nlulanm  tenperatwreB  from  F  A  A 

station  teanperatures 

Figure  7,  S^and  9  show  differences  in  low  temperatures  from  FAA 
station  during  extremel7  cold  periods,  moderately  cold  periods,  and  on 
clear  summer  nlg^its  in  the  Fort  Greely,  ilaska,  area. 

a.  During  extremely  cold  periods  (Fig,  7) 

Figure  7  was  prepared  after  considering  the  temperature  at  all  thermo¬ 
graph  sites  during  10  cold  spells  during  the  winters  of  1955.  1956,  and 
1957,  when  the  FAA  station  had  a  minimum  temperature  below  -uO^F.  skies 
were  clear,  and  winds  llj^t.  The  themograi^  clocks  were  not  considered 
to  be  accurate  enough  in  very  cold  weather  to  permit  comparison  of 
simultaneous  values  at  all  sites,  so  minimum  tnnperatures  (not  necessarily 
simultaneous)  were  compared.  Temperatures  at  each  station  for  tiie  10  cold 
spells  were  tabulated  and  mean  and  median  values  determined.  In  no  cas  e 
did  the  mean  vary  from  the  median  by  more  than  2  F**.  Actual  pattern  s  o  f 
cold  varied  considerably  from  cold  spell  to  cold  spell,  so  the  map  can  be 
considered  as  representative  of  only  average  conditions.  It  does  not 
show  an  actual  recorded  distribution  of  temperatures. 

Figure  7  shows  that  the  Delta  River  lowland,  Bolio  Lake,  and  Butch 
Lake  areas  nonaally  have  minimum  temperatures  in  very  oold  periods  10 
to  15  F°  lower  than  the  minimum  at  the  FAA  station.  Much  of  the  lower 
land  south  and  east  of  the  Big  Delta  airport  normally  has  minim  a 
slightly  lower  than  those  of  the  FAA  station,  lAtile  the  higher  land  t  o 
the  south  remains  considerably  warmer.  The  lowest  temperature  at  the 
FAA  station  during  the  stuihr  period  was  -50®F.  Some  hif^er  sites  to 
the  south  did  not  record  temperatures  below  -35*’F  during  the  3  years  of 
record.  Average  differences  in  temperatures  between  the  cold  and  warm 
areas  of  more  than  25F°  are  evident  from  the  map. 

b.  During  normally  cold  periods  (Fig.  8) 

This  map  shows  normal  variations  in  the  temperatare  field  under  con¬ 
ditions  of  clear  skies,  ll^t  winds,  and  FAA  station  temperature  between 
-11^  and  -20**F.  The  difference  in  temperature  between  FAA  and  a  given 
field  station  was  equal  to  or  less  than  the  indicated  value  on  50  percent 
of  the  occasions.  Svans'  map  differs  from  the  preceding  map  in  that  it 
shows  median  differences  rather  than  mean  differences,  based  on  simultane¬ 
ous  values  at  all  sites.  Evans’  smq>le,  based  on  hourly  data  rather  than 
daily  minima,  is  larger.  Evans  selected  the  temperature  range  of  -11  to 
-20^  because  he  felt  that  the  most  difficult  forecasting  problems  occurred 
when  the  FAA  temperature  was  in  this  range.  He  felt  that  at  lower 
temperatures  the  differences  from  site  to  site  were  not  as  great  and  were 
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FORT  GREELY  AREA  -  ALASKA 

DEPARTURES  FROM  TEMPERATURES  AT  FAA  STATION  (°F) 
DURING  NORMALLY  COLD  PERIODS  (  After  Evans  ) 

Cal<>«r  Warmer 


Figure  8 


easier  to  forecast.  Conparlson  of  this  map  with  the  map  of  differences 
during  extreme  cold  (Fig.  7)  bears  out  this  assumption  to  some  extent,  for 
the  differences  are  not  as  large  on  Figure  7.  The  two  maps  showing  t^er- 
ature  differences  during  extremeljr  cold  and  normally  cold  conditions  can 
be  compared  only  in  a  general  way  since  they  were  prepared  from  different 
samples  of  data.  In  view  of  these  differences,  the  patterns  of  dlf fai  ¬ 
ences  from  the  FAA  temperatures  are  simlllar  enough  to  confirm  the  nature 
of  departures  of  temperatures  during  cold  periods  In  the  Fort  Greely  area 
from  those  at  the  FAA  station.  Average  differences  in  temperatures  b  e  - 
tween  cold  and  warm  areas  of  more  than  35F®  are  evident  from  the  nap. 

c.  During  clear  summer  nl^ts  (Fig.  9) 

This  map  shows  typical  variations  In  the  temperature  field  under  con¬ 
ditions  of  clear  skies  and  li^t  winds  during  summer  nl^ts.  It  was 
prepared  In  the  same  manner  as  Figure  7>  This  summer  pattern  of  tempera¬ 
ture  variation  from  the  minimum  at  the  FAA  station  differs  from  the  pattern 
during  winter  (Figs.  7  and  8)  in  that  the  higher  stations  in  the  south  had 
average  minima  about  the  same  as  the  average  minima  at  the  FAA  station. 
Figures  7  and  8  showed  that  in  winter  these  stations  had  minima  th  a  t 
averaged  as  much  as  20  F'^  higher. 

The  winter  cold  spots  (Figure  7  and  8)— Butch  Lake,  Bolio  Lake,  and 
the  lowlands  along  the  Delta  River— also  had  low  summer  minima  (Fig .  9). 
To  the  east,  however,  Machado  and  Firebreak  had  distinctly  lower  minima 
than  FAA,  indicating  more  difference  in  suaner  than  in  winter.  The 
lower  minima  at  these  stations  in  summer  cannot  be  explained,  but  they  may 
be  associated  with  differences  in  vegetation  cover  between  siaomer  and 
winter.  Lov  minimum  temperatures  at  Firebreak  are  particularly  interest¬ 
ing  because  this  station  also  had  high  maximiBi  temperatures,  resulting  in 
extraordinarily  large  temperature  ranges  on  some  days.  On  several 
occasions  Firebreak  experienced  dally  ranges  of  greater  than  60  F^.  On 
2$  Hay  19^7,  the  maximum  at  Firebreak  was  78^  and  the  minimum  was  15^. 

6.  Sunmary 

Fort  Greely,  Alaska,  located  near  mountain  passes  in  an  area  idilch  is 
subjected  alteimtely  to  relatively  warm  maritime  air  masses  and  very  cold 
continental  air  masses  during  the  colder  half  of  the  year,  is  characterised 
by  a  large  variation  in  temperature  from  day  to  day.  In  winter  either  warn 
or  cold  spells  lasting  more  than  2  dg^s  unusual.  There  Is  also  large 
variation  In  temperature  from  place  to  place  because  of  the  influence  o  f 
the  mountains  and  terrain  that  causes  cold  air  drainage.  During  cold  spoils 
some  sites  are  as  much  as  20  F**  warmer  than  the  FAA  station  idille  other 
sites  are  15  F^  colder.  These  differences  must  be  considered  in  t  e  s  t 
planning. 
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APPENDIX 


Photographs  of  Weather  Observation  Sites,  Fort  Greely, 

Alaska 
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Senrhrark  themcgraph  station  near 
fticKarisor.  highway  2  riles  south  of 
Donnelly  Done.  Scattered  white  spruce 
are  found  in  area  near  tir.'erlinf, 
T-evation  2,?00  feet. 


'^5  ^di3| 

L  » 

^7.-  ■ « 

irure  12  Fire'reak  th.'’rr.o£raph  station  in  wooded 
area  northeast  of  Butch  Lak^,  Tnis 
station  experiencrd  daily  ranges  in 
tenperatuT''-  up  i.o  :  ''  7'- .  elevation 


Figure  Ih  Old  Rich  /7  2  thermcCTaph  station  on  gently 
sloping  open  land  2^  miles  northwest  of 
Donnelly  Done.  Elevation  2,125  feet. 
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Figure  16  Burr4  therP’.ogray''-;  station  near  tank  trail  ir; 

area  of  aspens  'turned  in  Elevation 

1,500  feet. 

2^ 
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Figure  l8  Bollo  //  1  themograph  strtion  on  lake 
shore  near  roar,  shown  in  Figure  17. 
Elevation  1,?00  feet. 
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.dim  Ml. 


Figure  19  Sawmill  thermograph  station  at  base  of 
Big  Delta  bluff.  This  station 
experiences  cold  air  drainage.  Eleva¬ 
tion  1,22$  feet. 


Figure  20  Granite  thermograph  station  in  thrub 
tundra  with  Granite  Mountains  in  back¬ 
ground,  Elevation  2,2^0  feet. 
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Figure  21  Butch  thermograph  station  in  depression  near 
Butch  Lake  often  is  the  coldest  spot  in  Fort, 
Greely  Test  Area.  Elevation  1,"50  feet. 
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Sc^^i;a<a;  Caaiar 
Wrtgb:  Mtarioa  AP  Baaa.  OMa 
Atta:  Taab  Librarp 

1  Commaadar 

gtnd^  Air  Ceamaad 
QSim  AP  Baaa.  Nabraaba 


2  QW  LUlaOB  Omear,  WCOL-6 
Wrt^  Air  Daaalepmmit  Caatar 
«rl^-Muraaa  AP  Baaa 
Oaytee,  Ohio 

1  Commaatoat 
Tht^Sehaol 
ft.  Laa,  Virginia 
Attfu  Library 

\  Camatandtag  Oaaaral 

Pranbtord  Araaral.  PbUa  37.  M 
Atta:  Ca^.  l%yebelogy  Dtv.  (Lfi 


t  OommaaBag  CfDcar 

V.  S.  Amy 

Pt.  bmtia,  Vifflala 

Atta:  Taeb  AwvlaaaDlr. 


am,  ItotmtoaDtv. 

Air  Daralogmaat  Caatar 
Aara>IMtoal  Lab. 

Vrifbt  Mtaraea  APB.  Otoe 
Atta:  E>r.  Barry  C.  Djma 


1  Iba  AJmy  Ltorary 


1  Ommaadmtt,  Ccaamaaf  A  Oarnral  dtaff 
Catlap 

Pt  Imatmaartb,  Kaaaaa 


1  Comma  Tutor 

AP  Cambiidga  Raooarth  (tontor 
Air  Raaaarcb  A  Davalapmaat  Cm#. 
Lauroaea  0.  HaaBcom  Plaid 
Bwdtord,  Maaa. 

Alta:  CRTOTT*! 


3  Bga. .  Amy  SUetroak  Prevlag  Qmmd 
Pt.  Buaobwaa.  Arlaaaa 
Ana:  Avtatiea  A  nmerologtoal  Oagf. 
Tacb.  bdormatioo  Br. 

Dapwty  Cbiaf  tor  Itotaorolegy 

2  Commandiag  (toaaral 
Tha  Caglaaar  Omrtar 
Pt.  Bolvotr.  Va. 


1  Commanding  OtOeor 

Diaaaoad  Ortomaea  Pbat  Uba. 
waablagtea  25,  D  C. 

Atta:  Taeb  Batoraaea  lacUaa 
(OBOTL«a2) 

1  ’Commaadlag  Oaaaral 

Abardami  Prwrtag  Orerad 
Abardaaa.  UaryUad 

2  Ctoaf  Bpal  QCBear 
Dagartmiar  af  Urn  Amy 
Waatoagtoa  25.  O.  C. 

Ana:  Baa.  A  Dn.  Dlv. 


.  V.  I.  Military 
Vaat  Mat,  Bov  Tart 


1  Ctimmaadtag  OSlear.  Datrelt  Araanal 
Mil  VmiDybaBt,  CaalarUaa.  Illeb. 
Atta:  Bn  A  lap.  Otv. 


myx 

1  DIractor 

Naval  Baaoarch  Labofaiery 
OViAChaaapaabato.,  1  W. 

Waahlfpen  25,  D.  C. 


1  Oommandtoa  Oanral  1 

■p..  U.S.  Amy  Madtoal  BAD  Commnd 
ItolB  Nbvy  Bldg. 

VaaUaatoa  25.  D.  C. 

Atta:  MPAPP  Baaaareb  Braaeb 

1 

OM  BdaLUgnaa  Apacy.  U.  8.  Amy 

toamagiaa  25.  O.  C. 

I  BaaeaUra  DIramr 

MtUtory  Oattoag  «p  Tbatila  MtoJ  Agancy 
WOB.  lOlbft.,  PbUa.  45.  Pa. 

1 

1  Oammatoag  ttOetr 

qM  BAB  PlaM  Bvalaauaa  Apacy,  U.L  Amy 
Alibi nm  lyataam  Tool  DIv. 


Chlaf.  Baiaav  of  OrPaaea 
Dayartamnt  of  tha  Navy 
WaaMngtan  25,  D.  C. 

Alta:  RADDiv. 

Naval  bfadica)  Raaaarcb  laaUlata 
Mueiml  Naml  Itod.  Baa.  Cantor 
•atJmada.  Md. 

Chlaf  of  Bavil  Raaaareh 
Wutoagm  25,  D.  C. 

Atta:  Coda  4023 

CMif.  Bwratw  of  BUp 
Dagariataat  af  tha  Navy 
Waatoagtaa  25,  D.  C. 

Alta:  coda  331 


CMtf.  Boiarnt  of  Mad.  A  Aarpry 
Jtopt.  of  u«  Navy,  Waabt5,  D.  C. 
Alla:  Coda  33 


MAVT  (Coatl 

1  Oammmadar,  U.  8.  Naval  Ord.  Taa 
•tottoa,  CUaa  Late.  Calif. 

Atta:  Coda  753 

1  Cldaf,  Boraaa  of  AaroaauUea 
Dapt  of  tha  Navy,  Waab  26,  O.  C. 
Attm  Coda  AS  (2 

1  Cbtol,  Baiaaa  of  Bggtoaa  A  Aeeotai 
Dagaitmatoflf  tba  liny 
Wimagtoa  25.  D.  C. 


CglARC 

1  C.O.,  Q.8.  Coatlaaatal  Amy  Cotu 
Pt  Moaroa,  Va. 

a?^lLy  Artaiary  Bd. 

Pt  au,  Gbla. 

Atta;  ATBA 

1  DriMtoit 

UB  Artop  Armar  Board 
PL  baa.  By. 

Attto  A1BB 

1  ibiMtoit 

U.  a.  ArmyMaatrrBd. 

Pt  Bmtog,  Qa. 

AUk  ATBC 

^  Amy  Air  Dafaaaa  Bd. 

PL  BUaa.  Ttoma 
Atta:  ATBD 

1  rroaidiat 

U.  B.  Army  Alrbenm  aad  Baetron: 

Pt  Bragg.  N.  C. 

Atta:  A1BP 

1  Pnaldaat 

U.  S.  Army  Avtation  Bd. 

Pt,  Raebar.  Ala. 

Alla:  ATBQ 

1  Commandiag  OCflear 

U.  8.  Amy  Arctic  Taat  Board 
Pi  Oraaly,  Alaaba 
Atta;  ATBB 


1  Amy  Cemmlttat  ea  Envlreamaat 
Cbtof.  Baaaareb  A  Divolepamt 
Baatagaa,  Waablngwa,  D.  C. 

1  Armad  Pams  ftoat  Control  Bd. 
Vaitor  Road  Amy  Itod.  CanUr 
FOraat  OtoB  Amwx 
ItolB  BIP. 

Itoraat  Qian,  Mandand 

1  Amy  Raaaareh  Cemmlttn 
Cbiaf,  Baaaareb  A  Oavtlopmtnt 
Mitagaa,  Waatoagm,  O.  C. 


1  Na*loaaJ  RaaaarebConeU 

2101  ConUtttUaa  Avt. ,  Waatonglaa,  O.C. 
Atta:  Awvlnrp  Bd.  oa  q|f  BAD 

10  Armad  Birvieaa  Taebaleal  hinmimi  Ag 
ArUagma  KaU  8tauea 
ArUagiea  12.  Va. 

Atta:  YIPDR 

a  OtR  aad  Baebaap  OlvUiaa 
Library  if  Oaapoaa 
Waabinbm  15,  D.  C. 


iiltftLLAMIgTrT 


1  U.  8- Daprtmaat  etCamawm 

Voatbar  Bama  Library.  Vaablagtoa.  D.C. 

1  Oamral  bnauigaaca  Apacy 
f  OaUaetloa  A  DtaaamiimUaa 
toaPiagtan  25,  O.C. 

1  Nattonl  Library  of  Madkiaa 
Bbablptaa  25.  D.  C. 

1  <toaafitlaiantoatmi 
Btaatordtaanagaboatorat 


1  Marlaa  Corpa  Bplpmant  Baard 
Maruto  Povvlpymiw  Caniar 
btortaa  Cerp  Sehool 
^matlea.  Va. 

I  Offloa  at  Taehaieal  Sarvieaa 
U.  8.  Daprtmani  e(  Cemam  reo 
toaihlnaloa  Sh.  D  C. 

Attn;  Taeb  Rpti  8k  (TltRU  OqUOl 


1  U.  8.  Otprtmaat  of  Agrleultura  1 
WaaMagma  25,  O.  C. 

1  Coaunaatoni 

btonirUl  CeUop  of  tha  Armad  Pc 
Pt.  McNair.  VaxhlaglM  25.  D  C 

1  QM  Baprapoutlvt 

Army  Cooraand  aad  Oral  ral  Staff 
Oaprtmaat  of  Uit  bdamry  Dtv. 

Pi.  Laavanverth,  Baama 


